We show that corporate bond issuers benefit from utilizing existing underwriter relationships when rolling over bonds, but at the same time become exposed to underwriter distress. A strong relationship enables the underwriter to credibly certify the issuer resulting in lower direct issuance costs and lower underpricing. However, if the underwriter becomes distressed, this spills over to the issuer's credit risk, because it weakens the relationship and increases the risk of involuntary relationship termination. The credit risk spillover is more pronounced for risky, opaque issuers with high rollover exposure, i.e., those issuers most in need of certification by an underwriter.
I. Introduction
The value created by the relationship between an issuer of a security and the underwriter can be characterized as relationship capital (Rajan (1992) , and James (1992)). Prior studies have shown that for equity offerings the issuer is able to capture part of the relationship capital value (Burch, Nanda, and Warther (2005) , and Fernando, May, and
Megginson (2012)). However, the same studies do not find any evidence that the issuer of a corporate bond retains value from the underwriter relationship and loyalty towards the underwriter is therefore not rewarded. Contrary to this, we find that when bond underwriter relationships are weakened it affects corporate bond issuers negatively, implying that corporate bond issuers do derive value from underwriter relationship capital.
The role of a corporate bond underwriter is to facilitate the sales of newly issued corporate bonds. This includes determining the proper offering price and finding potential investors using the underwriter's investor connections (Nagler and Ottonello (2017) ).
There is ample evidence in the literature that the choice of bond underwriter will affect the success of the bond issue on the primary market (Fang (2005) , Yasuda (2005) , Andres, Betzer, and Limbach (2014) , and Carb-Valverde, Cuadros-Solas, and Rodrguez-Fernndez (2017) ), as well as on the secondary market (Dick-Nielsen, Feldhütter, and Lando (2012) ).
Our results suggest that these benefits, at least partly, accrue due to a strong relationship between underwriter and issuer. The strong relationship can be seen in that the credit risk of the lead underwriter spills over to the credit risk of the issuing firm which is consistent with relationship capital being valuable for the issuer.
When issuers derive value from underwriter relationship capital it suggests that the issuers benefit from certification (Burch, Nanda, and Warther (2005) ). In line with this argument, we show that certification by the lead underwriter is helpful in reducing asymmetric information between the issuer and the investors, ultimately resulting in a higher net price on the primary market (Fang (2005) , and Carb-Valverde, Cuadros-Solas, and Rodrguez-Fernndez (2017) ). While it is often true that some information such as credit ratings (Fernando, May, and Megginson (2012) ) are available to investors, this does not satisfy investors. Certification is instrumental in finding the proper offering price and investor allocation; The Credit Roundtable (2015) reports that new bond issues are usually announced and priced (sold) within the same day, and usually with only very limited information available to the investors. The books can close as soon as 15 minutes after the announcement and the average is within 1 to 2 hours. While there used to be an issuer conference call for the bond investors to ask questions, the standard is now that there is no contact between the bond investor and the issuing firm. Investors may not even have the preliminary prospectus and bond indentures before the books are closed.
The situations described by The Credit Roundtable (2015) highlight that bond investors are dependent upon the recommendation (certification) by the underwriter. Thus, it is crucial that the bond underwriter knows and has a strong relationship to the issuing firm in order to be able to credibly certify the bond issuance.
If the underwriter ends up in financial distress it weakens the underwriter's ability to connect the bond issuer with investors. Investors may no longer believe in the underwriter's skill to provide accurate recommendations if the underwriter itself is in distress.
To enhance their own chances of short-term survival, distressed underwriters may even be prone to moral hazard resulting in biased recommendations. Thus, distress of the underwriter increases the risk that the issuers lose their valuable underwriter relationship capital. Consistent with this, we find empirically that underwriter distress affects the financial health of those firms with strong relationships to the underwriter. Our results show that establishing a new relationship to another underwriter with other investor connections is costly and the issuer would therefore, everything else equal, be worse off by switching underwriter. While firms may benefit from switching underwriter (see, e.g., Krigman, Shaw, and Womack (2001), and Fernando, Gatchev, and Spindt (2005) ), this switch usually occurs voluntarily and not because of outside pressure. Ultimately, if an underwriter ends up in distress it takes time for the issuer to establish an equally good relationship to a new underwriter. We show that not utilizing an existing underwriter relationship when issuing bonds, in general, increases both the direct issuance costs, as well as the underpricing in the secondary market. These findings are in contrast to those of Burch, Nanda, and Warther (2005) who find no benefits of underwriter loyalty for corporate bond issuers.
For a given firm, we measure the distress of the issuer-underwriter relationship by first identifying the lead underwriters of all bonds currently outstanding. The credit default swap (CDS) spread of each lead underwriter, as a proxy for their credit risk, is then weighted in proportion to how many of the firms' currently outstanding bonds the underwriter has underwritten. Hence, our firm-specific relationship distress measure will be high if a dominant lead underwriter ends up in financial distress. Using this measure, we show that the firm-specific underwriter credit risk helps explain the CDS spreads, i.e., credit risk, of bond issuers, both in levels and in changes. Consistent with the certification hypothesis, we find that the sensitivity of firms' credit risk to underwriter distress is larger for speculative-grade issuers, i.e., exactly those who would benefit the most from certification. Furthermore, within our time period from 2004 to 2012 there are several large underwriters which default, most prominently, Bear Stearns, Lehman Brothers, and Wachovia. We show that there is a clear difference in the evolution of the credit risk for firms with a strong relationship to these underwriters compared to the rest of the market.
If the underwriter relationship capital is valuable, we expect underwriter distress to have a larger impact on firms with an imminent underwriting need. This would be the case for firms with a high fraction of short-term debt. Because firms usually rollover maturing debt, these firms would need to issue bonds again soon (Opler, Saron, and Titman (1997), Hovakimian, Opler, and Titman (2001) ). We find support for this hypothesis as our results suggest that underwriter distress matters more for firms with a large amount of debt maturing over the coming year, i.e., firms with a high rollover exposure. Thus, our findings indicate that underwriter distress increases the rollover risk for bond issuers.
Furthermore, we verify that the increased rollover risk is not caused by a more illiquid secondary market as in He and Xiong (2012) .
The spill over from underwriter distress to the issuer's credit risk is statistically, as well as economically significant. While the first order determinants of issuer credit risk continues to be firm fundamentals, we find that variation in underwriter distress has the same explanatory power as variation in, e.g., firm leverage. For a firm with a median distressed underwriter relationship, underwriter distress can explain around 8% of the firm's credit spread. Contrary to this, Chen, Cui, He, and Milbradt (2017) calibrate the impact of rollover risk on the credit spread as defined in He and Xiong (2012) . They find that rollover risk in their calibration accounts for 5% of the credit spread.
Our study is closely related to that of Burch, Nanda, and Warther (2005) and Fernando, May, and Megginson (2012) . Burch, Nanda, and Warther (2005) find that switching bond underwriter decreases fees on average. However, their result is driven by issuers who voluntarily graduate to higher-quality underwriters while obtaining lower fees. In this study, we find the opposite result, namely, that switching underwriter increases fees and underpricing. The contrasting results hinge on the distribution of voluntary versus involuntary underwriter changes within the sample. To circumvent this issue, we take an approach similar to Fernando, May, and Megginson (2012) and Kovner (2012) , and look at the effect of underwriter distress. In particular, Fernando, May, and Megginson (2012) investigate the impact of the Lehman Brothers default and find, in contrast to us, no significant impact for bond underwriter clients. However, as their paper only looks at the impact over the few days surrounding the default announcement and, thus, ignores any anticipation effect, the effect they find is a lower bound for the total impact of underwriter distress. Consistent with their results we find little incremental effect of the default itself. However, we do find a significant and large anticipation effect for bond issuers. Our underwriter relationship distress measure based on CDS spreads exactly measures the degree to which underwriter defaults are anticipated by the market.
Firms that seek to borrow money can broadly speaking choose between obtaining bank loans or issuing corporate bonds, and, accordingly, our study is also related to the banking literature. First, firms often choose bond underwriters based on their prior banking relations (Yasuda (2005) , and Drucker and Puri (2005) ). A distressed bond underwriter could therefore imply a distressed bank lending relationship. However, we verify empirically that bank loan underwriter distress (see, e.g., Acharya and Mora (2015)) and bond underwriter distress are separate contributors to issuer credit risk. Second, in the banking literature the role of a bank is often emphasized as being able to overcome asymmetric information about the quality and effort of the borrowing firm. In contrast, investors in the corporate bond market are assumed to rely only on public information (see, e.g., Diamond (1991) , Rajan (1992) , Besanko and Kanatas (1993), and Bolton and Freixas (2000) ). Theoretically, firms with higher observable quality therefore go to the corporate bond market, while more risky and opaque firms choose to build a relationship with a bank. However, we show that this distinction is not clear cut and that bond issuers also benefit from certification.
II. Underwriter Relationships and Issuance Costs
Before we investigate the impact of underwriter distress on relationship capital, we look at the unconditional effect of switching underwriter. Underwriter distress is potentially costly for the bond issuer because it weakens the underwriter's ability to certify the issuer and connect the issuer to investors. To avoid this, the issuer could in principle just switch underwriter and, thereby, prevent any costs associated with having a distressed underwriter. However, this can only be done if bond issuers do not derive value from relationship capital. Burch, Nanda, and Warther (2005) show that it, in general, is costly to switch underwriter between equity offering, whereas Krigman, Shaw, and Womack (2001) and Fernando, Gatchev, and Spindt (2005) show that it, under some circumstances, can be beneficial.
1 We investigate the potential benefits of loyalty for corporate bond issuers by looking at the gross spread paid to the underwriter for providing the underwriter service, as well as the underpricing in the secondary market.
To investigate the underwriter relationship benefits on gross spreads of corporate bonds, we collect the spread as a percentage of the offering price from FISD for all corporate bonds available. In the spirit of Gande, Puri, Saunders, and Walter (1997), we let the the gross spread depend upon credit rating, bond type, issuer industry, time to maturity, offering amount, and whether it is an issuance under rule 144a. Furthermore, we add a dummy for whether the issuer is utilizing an existing lead underwriter relationship.
We label the dummy Existing UW Relation, and in our definition, the issuer is using an existing relationship if one or more lead underwriters involved in the new issuance also have been used for the issuance of a currently outstanding bond. We restrict the analysis to issuers classified as industrial by FISD and summary statistics are given in Table I , Panel A. More specifically, we look at the following regression:
where i is the i'th bond issue. 2 The estimated regression coefficients can be seen in Table II . Looking at specification (a) and (b), we see that a larger issuance size and a shorter time to maturity both lowers the gross spread, and that issuing under Rule 144a is more expensive. However, we also see that using an existing relationship lowers the gross spread. In other words, switching underwriter, on average, is costly. In the special case of an initial public bond offering (IPO) the issuer does not, by definition, have any existing bond underwriter relationship. To address this, the third regression specification includes an IPO dummy. Consistent with the certification hypothesis, we find that IPOs have higher costs as the issuers in these types of offerings have no existing benchmarks or underwriter relationships. For seasoned issuances it is beneficial for the issuer to utilize existing underwriter relationship capital, rather than switching underwriter, as it lowers the direct rollover costs for the issuer.
While the gross spread measures the direct issuance costs, we can also look at the implicit costs of underpricing in the secondary market (Cai, Helwege, and Warga (2007) ,
and Nagler and Ottonello (2017) ). We measure underpricing as the relative difference in prices between the average transaction price from TRACE over the first two weeks of trading and the offering price on the primary market. 3 A positive underpricing return means that the bond is traded at higher prices on the secondary market compared to the primary market, which is an implicit cost for the issuer as known from the IPO literature. Using the same regression specifications as for gross spread, we see from Table   II , specification (d) to (f) that utilizing an existing relationship also lowers the indirect issuance costs in the form of lower underpricing.
4
Looking at the marginal regressions (a) and (d), the effect of having an underwriter relationship is quite large. It lowers direct issuance costs by almost two percentage points, i.e., from 10.3% to 8.4%, and it lowers underpricing from an average of 75 bps to 24 bps.
For seasoned bond issuers approximately 60% of the bonds are issued using an existing underwriter relationship. In general, bond issuers can switch underwriter either because they are forced to do it or because they choose to do it. A forced shift of underwriter is most likely costly whereas a voluntary switch may be an advantage. The disadvantage we find from switching underwriter should therefore be interpreted as a lower bound for the costs of a forced new underwriter relationship across all bond issuers. In that regards, our contrasting findings compared to those in Burch, Nanda, and Warther (2005) are driven by sample difference in terms of the voluntary versus involuntary underwriter changes.
3 Transaction prices from TRACE are cleaned as in Dick-Nielsen (2009) . 4 The results are robust to alternative specifications of the underpricing measure where we use shorter time windows of the trading period.
In the following sections, we look at the impact of underwriter distress which is a more direct identification of the risk of being forced into a new relationship (see, e.g., Fernando, May, and Megginson (2012) , and Kovner (2012)).
III. Underwriter Distress and Issuer Credit Risk
An involuntary switch of underwriter is most likely costly for the bond issuer, especially, if there is an imminent need for the underwriting service. In this section, we test to what extent underwriter distress can help explain issuer credit risk. We expect the sensitivity towards underwriter distress to be most pronounced for firms with high rollover exposure, as well as for opaque firms who stand to gain the most from certification. We first define an underwriter distress measure and, then, use this measure to test several hypotheses relating underwriter distress to the distress of their client firms.
A. Underwriter Distress Measure
Each corporate bond issuer has underwriter relationships to one or more banks.
5 When measuring how distressed a firm's underwriter relationships are, it is important to differentiate between whether a given underwriter is core or periphery to the firm. We therefore count the firm's number of bonds currently outstanding that are underwritten by a particular underwriter. Based on this, we calculate the average CDS spread of all of the firm's underwriters weighted by the number of bonds they each have underwritten.
In this way, we get an issuer-specific underwriter distress measure, UW Risk, where we proxy for underwriter distress by the underwriter's CDS spread. Hence, if several of a firm's bonds have been issued using a single underwriter, which typically is the case, then that underwriter's CDS spread will be given a larger weight in the distress measure. The issuer-specific underwriter distress measure is defined as: 
where i is the i'th issuer, j is the underwriting bank, UW CDS jt is the five-year log CDS spread of the j'th underwriter in month t, and N t is the number of underwriter connections in month t. 6 An underwriter may be close to default, but if that underwriter has only been used for the issuance of a tiny fraction of the bonds outstanding, then it should not matter much for the issuing firm. On the other hand, if the firm's main underwriter is in distress then this will have a large impact on the issuer-specific underwriter distress measure. In order to determine the lead underwriter relationships for each US corporate bond we use the Mergent FISD database. Table III Our results are robust to the alternative specification where each underwriter is weighted by the amount outstanding of each bond issue.
7 Markit data is available from 2004 which thereby determines the starting point of our sample.
B. Firm Fundamentals and Market Data
For all firms with a CDS spread in the Markit database, we collect quarterly firm fundamentals from Compustat (North America). As financial and utility firms often have special capital structures we exclude these from the analysis (SIC codes 4900 to 4999 and 6000 to 6999), as well as firms with no SIC code. The remaining firms constitute our sample of corporate bond issuers. Table III , Column 3, shows the number of client firms in the final sample for each of the top 20 underwriters. The distribution of underwriter relationships is almost the same as in the full sample except with fewer issuers.
The reduction in client firms is mainly driven by the availability of CDS spreads. All CDS spreads are for the five-year CDS contract recorded at the beginning of the month.
Therefore, our sample is naturally biased towards larger firms, i.e., firms with access to financing through corporate bonds and, furthermore, bond issuers with a CDS spread.
This selection bias helps differentiating our sample from the typical banking relationship firm sample which usually consists of medium and smaller sized firms.
For the choice of potential determinants of issuer credit risk we largely follow Blanco, Brennan, and Marsh (2005) The CDX index is an average of the top industrial investment-grade CDS spreads. Table   I , Panel B and C, provides summary statistics for all variables. Finally, we collect bond rating data from FISD and stock price information from CRSP.
C. The Impact of Underwriter Distress
If a financial institution, acting as an underwriter, is in distress it may not be able to assist client firms in issuing new bonds. This could impair future investment decisions in these firms and, in particular, make it costly for the firms to roll over maturing debt.
The firms could potentially switch to a new underwriter, but this would also be costly as shown in the previous section. Furthermore, the firms may have other relationship ties to the underwriter which could amplify the effect of underwriter distress (we return to this issue in Section IV.). The expected implication for the issuing firm is that when the underwriter is in distress it will have a negative effect on the financial health of the issuing firm. Hence, the credit risk of the underwriter spills over to that of the issuing firm.
As a first rough indication of the impact of underwriter distress, we investigate the impact of the loss of an underwriter relationship, caused by the default of the underwriter. Figure I shows the time series of the bond issuing firms' average CDS spread based upon their existing underwriter relationships. We split the sample of issuers into two groups; those with a relationship to a defaulting underwriter, i.e., Bear Stearns, Lehman Brothers, or Wachovia, and those without. Figure I indicates that the group of bond-issuers with a connection to an underwriter which defaults is more credit risky than the other group.
In order to test this hypothesis more formally, we use the underwriter distress measure, UW Risk, defined above. We look at several versions of the following regression:
where i is the i'th issuing firm and t is the month. We use a log transformation of the CDS spreads consistent with the approaches in both Ericsson, Jacobs, and Oviedo (2009) and Bai and Wu (2016) . To mitigate the effect of potential outliers, we winsorize all variables at the 1st and 99th percentiles.
The results of this regression are listed in Table IV and the full sample refers to the sample that includes all available data from 2004 to 2012. In the first regression (specification (a)), we include underwriter distress as the only regressor. Our UW Risk measure is highly significant in this marginal specification, and the size of the coefficient on UW Risk is robust to including firm characteristics (specification (b)). The firm characteristics used here are leverage and equity volatility, which are known to be important predictors of credit risk (Merton, 1974) and have been shown to be the main predictors of CDS spreads (Ericsson, Jacobs, and Oviedo (2009) and Bai and Wu (2016)). We also add cash holdings, firm size, and profitability.
We expect that higher leverage and higher equity volatility implies higher credit risk,
which is also what we see in Table IV . Furthermore, the results show that larger and more profitable firms are less credit risky, while firms with higher cash holdings are more credit risky. The latter finding is consistent with Harford, Klasa, and Maxwell (2014) who show that cash holdings are used as a buffer for risky firms when rolling over their debt.
While there is cross-sectional variation in the UW Risk measure, there is also a strong time series correlation with general market conditions. During the 2008 financial crisis both bond-issuing and bond-underwriting firms were constrained, independently of them having an underwriter relationship. Hence, when UW Risk is significant in the regression we could just be picking up this time series correlation. In order to control for this, we include the swap spread and a CDS index to take account of general market movements.
This limits the sample to 2006 to 2014 because the CDS index is not available before
2006. In Table IV , we see that including the market variables reduces the influence of the UW Risk measure. However, the measure is still highly significant even after controlling for general market movements.
Since CDS spreads are not defined after a default, underwriters naturally exit our UW Risk measure calculation upon their default. However, excluding the relationship with a defaulted underwriter is counter-intuitive because we expect issuing firms to be affected the most by underwriter distress exactly in the case when the underwriter defaults. Instead, the UW Risk measure will by construction outline a drop after an underwriter defaults, as the remaining underwriter relationships are less credit risky. We specifically investigate the effect of an underwriter default in Section G., but, at this point, we merely exclude firms from the regression in the six months following the default of an underwriter.
In Table IV , specification (d), we see that excluding these firm observations has very little impact on the estimated coefficients and, for now, we therefore continue to work with the sample where relationships to a defaulted underwriter are excluded. In overall, the results in Table IV support the hypothesis that underwriter distress spills over to the credit risk of the bond issuer. In Table V , we run the same set of regressions, but this time we use changes instead of levels. Again, we see that the UW Risk measures is highly significant.
We can refine the connection between underwriter distress and bond issuer distress even further: To the extent that the underwriter certifies the quality of the bonds, a strong relationship should matter most for risky, opaque firms. These are the type of bond issuers who would benefit the most from certification, and also the type of issuer for whom we expect it to be most costly to build a new underwriter relationship. We therefore split the sample into investment-grade and speculative-grade rated bond issuers. Table   VI shows that the UW Risk measure is highly significant for both investment-grade and speculative-grade rated issuers. However, the coefficient for issuers with a speculativegrade rating is larger both for the regression in levels and in changes. Thus, the results in Table VI indicate that the underwriter relationship, consistent with the certification hypothesis, is more important for riskier firms.
While we argue that the causality is a spill over from underwriter to bond issuer, one could also consider the reverse causality. If causality was reversed it would mean that excess risky firms choose more credit risky underwriters. 9 However, we do not find evidence for such an effect in the data. The reverse causality is most easily investigated by considering the time series dimension. Before the crisis, Lehman Brothers was not significantly more risky than other underwriters. As Lehman Brothers' CDS spread rose during the crisis, reverse causality should then have implied that excess credit risky firms establish new underwriter relationships to Lehman Brothers. However, rather than finding this to be a dominant behavior, we find that relationships are very sticky. In particular, we observe that in the 12 months leading up to the default only 11 firms established new underwriter relationships to Lehman Brothers out of a total of 63 firms with a connection to Lehman Brothers. Furthermore, we find that these new firms are not excess credit risky at the inception of the relationship. In other words, those firms who experience an increase in credit risk because of a connection to Lehman Brothers had for the vast majority the connection also before Lehman Brothers became more credit risky than other underwriters. Hence, we do not find evidence for the presence of a reverse causality in our results.
D. Rollover Risk
Firms often aim at maintaining a target leverage ratio (Opler, Saron, and Titman (1997) ,
and Hovakimian, Opler, and Titman (2001)) and, hence, often roll over maturing debt by replacing maturing bonds with newly issued bonds. In order to roll over bonds, firms need to make use of their underwriter relationship. If the underwriter is distressed, then the bond-issuing firms are exposed to higher costs when rolling over their debt which may further translate into higher credit risk (He and Xiong (2012)). It is therefore interesting
to investigate to what extent the underwriter distress measure is specifically connected to rollover risk.
In order to test this rollover exposure hypothesis, we identify all firms with an imminent need for rolling over maturing debt. This is done by looking at the amount of long-term debt maturing within one year relative to total assets (as in He, Wang, and Qi (2014), and Harford, Klasa, and Maxwell (2014)). When this rollover exposure is high, we would expect underwriter distress to have a larger impact. 10 We test the hypothesis by including the interaction between rollover exposure and the underwriter distress measure into the regression from before:
where i is the i'th issuing firm and t is the month. The controls are the same as in our base regression model (3). The coefficients are shown in Table VII . For brevity, and as all control variables are significant with the expected signs, we have excluded the coefficients for the control variables.
In Table VII , Panel A, specification (a) and (d), we see that when underwriter distress increases, the credit risk of bond issuers increases more for firms with higher rollover exposure. The coefficient is not significant for investment-grade firms but is significant for speculative-grade firms. When UW Risk is high enough, i.e., slightly above the median for speculative-grade firms, credit risk is also an increasing function of rollover exposure.
Said in other words, as the amount of short-term debt increases so does the CDS spread as long as the underwriter distress measure is above a certain threshold. Related studies have shown that firms roll over part of their debt already two to three years before maturity (Xu (2017)). Therefore, we also investigate firms' holdings of long-term debt maturing within two and three years. For the two-year horizon the effect is still present (although the coefficients are smaller), whereas for the three-year horizon the results are insignificant. Hence, there seems to be an amplifying effect of higher rollover exposure, but when increasing the debt maturity horizon the effect gradually vanishes, intuitively, because the rollover exposure approaches total debt.
As a robustness check we look at an alternative definition of firms' rollover exposure calculated as maturing long-term debt scaled by total long-term debt instead of by total assets. The results are shown in Table VII , Panel B, and are very similar. In unreported results we also switch the five-year bond-issuer CDS spread with a one-year CDS spread. The results show that long-term debt due within one year remains significant for speculative-grade issuers, but that debt due within two and three years are not significant.
This again supports the hypothesis that higher rollover exposure increases the sensitivity towards underwriter distress.
E. Underwriter Distress and Bond Illiquidity
Both theoretical (He and Xiong (2012)) and empirical (Valenzuela (2015) , and Nagler (2017)) findings suggest that secondary market illiquidity could spill over to the primary market and induce rollover risk because of depressed offering prices. Hypothetically, this effect could be attributed to underwriter distress as well. Dick-Nielsen, Feldhütter, and Lando (2012) show that when the lead underwriter of a bond goes into distress, the bond becomes less liquid in the secondary market. This is because the underwriter often also acts as market maker in the secondary market. Since underwriter distress leads to a less liquid secondary market it would indirectly spill over into a price discount for new bonds on the primary market. This price discount is what is defined as rollover risk in He and Xiong (2012) . Note that this market making hypothesis is complementary to the certification hypothesis, i.e., these are two different ways in which underwriter distress might impact issuer credit risk.
To test the market making hypothesis, we first verify that underwriter distress leads to a less liquid market (Dick-Nielsen, Feldhütter, and Lando (2012) ) by estimating the following regression:
where i is the i'th issuing firm and t is the month. The bid-ask spread is calculated as the average effective bid-ask spread across all outstanding bonds from the same issuer.
The bond specific bid-ask spread is calculated as the monthly average across the daily difference between volume weighted bid and ask transaction prices.
11 From Table VIII, Panel A, we see that the UW Risk measure is significant in explaining the bid-ask spread so that higher underwriter distress leads to more illiquid bonds for the client firms. This suggests that part of the underwriter distress effect could be working through a spill over from a less liquid secondary market. To test whether there also exists a bond liquidity effect on corporate credit risk that is independent of underwriter distress, we first calculate the residual from the bid-ask spread regression specified in Equation (5), and then include this bid-ask spread residual in the base regression from Equation (4).
Table VIII, Panel B, first of all shows that bond issuers' bid-ask spreads on their own are significant in explaining issuer credit risk (specification (a)). That is, when the market becomes more illiquid, the issuer credit risk is higher consistent with the findings in
Valenzuela (2015) and Nagler (2017). However, as we will show in the next section, the impact from illiquidity is not economically significant despite being statistically significant. Thus, while we do find evidence for positive correlation between bond liquidity and corporate credit risk, we do not find strong support for the market making hypothesis in our sample.
In the remaining specifications in Panel B we include the bid-ask spread residual instead of the bid-ask spread directly. The results show that in all specifications, underwriter distress remains significant. In some of the specifications the bid-ask spread residual also comes out as significant, while the interaction between the firm's rollover exposure and the bid-ask spread residual never comes out significant. It is mainly this latter interaction which has been taken as evidence that rollover risk (in the sense of He and Xiong (2012)) matters for issuer credit risk. Thus, in contrast to the related literature our results suggest that the market maker effect is small in our sample and, furthermore, to a large extent is due to underwriter distress causing the bonds to be less liquid in the secondary market.
F. Economic Significance
So far, we have shown that underwriter distress contributes significantly to explaining the credit risk of bond issuers. In this section we further investigate whether the effect is also economically significant. We evaluate the economic impact by investigating how much of the variation in issuer credit risk that can be explained by variation in underwriter distress. If large differences in underwriter distress also lead to large differences in CDS spreads of bond issuers, then we will conclude that the effect is economically significant.
Using the regression specification from This difference can be interpreted as the part of the variation in the CDS spread, between an issuer with a median distressed underwriter and an issuer with a minimum distressed underwriter, which can be explained by the difference in underwriter distress. 12 We split the sample into issuers with an investment-grade rating versus a speculative-grade rating and form separate distributions for each of these rating classes. of the underwriter distress measure, as well ad of some of the other control variables.
Relative to each of the other variables, the impact from underwriter distress is rather large. However, the combined effect of all firm fundamentals is still larger than the underwriter distress effect (although adding up the individual effects of fundamental variables ignores possible correlation). Since the log difference can be interpreted as a relative difference, we can see that the underwriter distress impact is approximately 35% larger for an investment-grade rated median underwriter-distressed bond issuer compared to an issuer with a minimum distressed underwriter. The effect for speculative-grade firms is larger at 46%.
Another way to evaluate the impact, also following Dick-Nielsen, Feldhütter, and
Lando (2012), is to measure the underwriter distress contribution relative to the size of the total issuer CDS spread. We therefore calculate the relative spread contribution as follows:
UW Risk contribution it − UW Risk contribution 5%
CDS Spread it
where i is the ith issuer and t is the month. Finally, we form the distribution of this ratio and look at the median of the distribution. Table IX , Panel B, shows the median numbers for investment-grade and speculative-grade rated firms. Using this approach we see that underwriter distress explains around 8% of the total credit risk for both investment-grade and speculative-grade firms. This fraction is again comparable to the best single firm fundamentals factor. It can also be compared to the credit spread contribution of 5% from rollover risk in Chen, Cui, He, and Milbradt (2017).
Note that the bond illiquidity residual can only explain around 1% of the spread. Since the coefficient on bid-ask spread alone in the regressions in Table VIII was twice that of the residual, then illiquidity cannot explain more than 2% of the credit spread. Hence, the economic impact of the market making hypothesis is rather small compared to the total effect of underwriter distress of around 8%.
G. Default of an Underwriter
Most of the previous tests have excluded the CDS spread of an issuing firm if it had an underwriter default within the past six months (except Tables IV and V) . This was done because underwriter default is a rare event which could be biasing results when analyzing issuer distress after an underwriter defaults. In this section, we revisit the effect of having an underwriter defaulting.
The underwriter distress measure does at all times consist of the CDS spreads of underwriters 1) who are currently alive, i.e., not in default, and 2) with whom the firm currently has bonds outstanding. Hence, the measure has the counter-intuitive behavior that right after an underwriter defaults the underwriter distress measure will most likely improve because the riskiest underwriter is taken out. This is counter-intuitive as we would think that the loss of an underwriter is the ultimately worst case of underwriter distress. Given a default of an underwriter relationship the firm is forced to build a new relationship (or tighten the relationships with other existing underwriters). Furthermore, the default of an underwriter is likely to happen when the market and other underwriters are distressed as well.
We consider three specific cases where an underwriter defaulted or experienced a situation similar to a default. First, we consider the default and takeover of Bear Stearns Figure III shows the time series of the average CDS spread for firms with an underwriter relationship to Bear Stearns, Lehman Brothers, and Wachovia, respectively. 13 In each sub-figure, the sample of firms is split into two types of bond-issuers; those with an underwriter relation to Bear Stearns, Lehman Brothers, or Wachovia, respectively, at the point of their defaults, and those without a relation to any of these underwriters (control group). After normalizing the average CDS spread of the sub-samples to the same starting point, we see from Figure III that the group with a defaulted underwriter is more credit risky than the control group.
Similar to the former regressions, we tease out the effect of a defaulting underwriter by looking at the regression specification from Equation (4). Now we also include firms that have had an underwriter defaulting within the last six months, but control for this by adding a time-dependent dummy to the regression in the following way. For the default of Lehman Brothers, we add a dummy variable which is equal to 1 only in the first month after the default of Lehman Brothers, and only if the issuer had an underwriter relationship with Lehman Brothers. We subsequently replace this dummy with another dummy which is equal to 1 in the two month following the default etc., all the way up to 6 months after the default. These dummies account for the special circumstances of losing an underwriter relationship after a default over different time horizons. We produce the same dummies for the default of Bear Stearns and the default of Wachovia. Table XI shows the estimates from these regressions. The table only reports the coefficient for the default dummy for each of the regressions.
The defaulting underwriter coefficient is significant for the first three to five months after the default. This indicates that the credit risk of the issuer is at an elevated level right after the elimination of an underwriter relationship. As we extend the time horizon of the default dummy the issuing firm has time to build new relationships. The combined effect of the increase in CDS spread from the dummy and the drop in UW Risk from eliminating the riskiest underwriter almost cancels out in the sense that the drop in the UW Risk measure is offset by the increase in the dummy. Thus, the resulting issuer credit spread is fairly constant at the level from when the underwriter defaulted. The credit spread then improves after four to six months at which point the underwriter distress measure for the issuer's remaining underwriters is no longer affected by the default event.
It is difficult to extrapolate too much from these three default events. First, defaults are rare. Second, the types of default differ significantly from each other. Both Bear
Stearns and Wachovia are effectively taken over immediately by other firms. The issuing firms then need to rebuild their relationship with the new owners. On the other hand, for the case of Lehman Brothers there is no one who takes over their responsibilities.
Therefore, it would be natural to expect that this default had a larger impact on issuer credit risk than the other two events, but this does not seem to be the case. Figure   III reveals that the elevated level of credit risk maybe last slightly longer, but it is not materially different. This may be caused by the fact that all other underwriters at the same time experience a large shock to their default risk and becomes distressed. In other words, as the entire market is distressed it may be difficult to distinguish the underwriter risk of one issuer from that of another issuer.
IV. Bond Underwriter versus Bank Loan Provider
The bond issuer underwriter relationship is different from the traditional banking relationship. The syndicate members in a bank loan directly contribute funds to finance the loan whereas the bond underwriter primarily acts as an intermediary. However, it is common for the bond issuer to find its underwriter among existing banking relationships (Yasuda (2005)). The underwriter distress effect we find could therefore be a proxy for a distressed banking relationship. As a robustness test and, in order to separate the two effects, we construct a bank loan relationship distress measure similar to the underwriter distress measure. For each firm we collect information on syndicated loans from SDC Dealscan and the bank loan distress measure is then the weighted average of the syn-dicate members' five-year log CDS spread for all loans currently outstanding. We limit the banks to the same list of top 20 underwriter banks that we used for the underwriter distress measure but we add any top 20 syndicate bank which was not part of the bond underwriter sample (see Table III ).
In order to distinguish between a firm's dependence on its bank loan connection versus its bond underwriter connection, we multiply the underwriter distress measure with the ratio of outstanding corporate bond debt to the sum of bond and bank loan debt and, similarly, multiply the bank distress measure with the fraction of outstanding bank loan debt. The idea is that if corporate bond debt only accounts for a small fraction of the overall debt, then it is unlikely that the underwriter relationship should be important compared to the bank loan relationship, and vice versa. Table I, Panel D, reports summary statistics for the sample and shows that the dependence upon bank loan debt is rather evenly distributed between firms with low and high dependence, respectively.
We add the two distress measures along with the bond debt fraction to the base regression from Equation (3). The results are reported in Table XII . The coefficient on the bond debt fraction is negative, indicating that firms financed with more corporate bond debt compared to bank debt are less risky. This is consistent with the idea that more opaque firms seek out a banking relationship (see, e.g., Rajan (1992)). However, for the firms with a high bond debt fraction, we see that underwriter risk is equally important.
Both the underwriter risk and the bank risk coefficients are significant, i.e., both types of relationships impact the credit risk of the firms. Which of the two types of relationships is most important in the end then depends on the primary financing source for the specific firm.
V. Conclusions
We show that corporate bond issuers derive value from bond underwriter relationship capital. When a bond issuer utilizes an existing underwriter relationship, it lowers both the indirect and direct issuance costs. Furthermore, issuers are adversely affected by underwriter distress and the credit risk of the underwriter spills over to the credit risk of the issuer. We show this by constructing an issuer specific measure of underwriter distress. This measure captures the average weighted stress of the issuer's underwriter connections. Our findings suggest that bond underwriters benefit from certification by the underwriter. Consistent with this hypothesis, we show that the effect of underwriter distress is stronger for speculative-grade rated firms which are usually also more opaque and, therefore, more dependent upon certification. The impact of underwriter distress is also stronger for firms with a high fraction of short-term debt, i.e., firms with an imminent need for underwriter services for rolling over maturing bonds. Thus, underwriter distress can be characterized as a rollover risk for the issuer. 
Table I Summary Statistics
This table provides summary statistics for all regression variables. Gross spread is the issuance costs as a fraction of offering price from FISD. Underpricing is the relative price difference between the offering price and the average transaction price over the two weeks after issuance. Existing UW Relation is a dummy which is 1 if one or more lead underwriters for the new issuance have also been used for an currently outstanding bond. IPO is a dummy which is 1 if it is the first bond issuance by the firm. Time to maturity is measured in years. Offering amount is log offering amount in millions. Rule 144a is a dummy which is 1 if the bond was issued under Rule 144a. The CDS Spread is the five-year beginning of month observation. UW Risk is the log of the average related underwriter CDS spread weighted by number of outstanding bonds underwritten for each issuer. Leverage is the book value of long-term debt plus debt in current liabilities divided by total assets. Equity volatility is calculated using total stock returns for the preceding 90 days. Firm size is log total assets. Profitability is operating income to total revenue. Cash is the ratio of cash and cash equivalents to total assets. UW Relations is the number of underwriter relations of the average firm across time. Bonds outstanding is the number of bonds held by the average firm across time. 1 yr Swap is the 1 year swap rate from the Federal Reserve Bank. CDS Index is the log CDX.NA.IG index spread provided by Markit. Investment-grade (Speculative-grade) refers to a firm with a S&P credit rating that is equal to 'BBB' or higher ('BB' or lower). The sample period is 2004-2012, and the variables are based on monthly observations. The data are obtained from Compustat N.A., CRSP, FISD, TRACE, Markit, and SDC Dealscan. This table shows the impact of utilizing an existing underwriter relationship on the gross spread and underpricing. Gross Spread is the fees paid to underwriter as a fraction of the offering price. Underpricing is defined as the return between the offering price and the average price over the first two weeks of trading on the secondary market. Exisitng UW Relation is a dummy which is 1 if the bond is issued using an underwriter which has also been used for another currently outstanding bond from the same firm. The IPO dummy is 1 if the bond issue is the first for the company. For gross spread (in percentage points), we use all bonds from FISD and for underpricing (in percentage points) we use all bonds available in TRACE. (*** denotes significance at the 1% level, ** at the 5% level, and * at the 10% level. The numbers in parentheses are t-statistics.) This table shows the impact of underwriter distress on issuer credit risk. CDS Spread is the log CDS spread on the five-year contract for the issuing firm. UW Risk is the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Specification (d) excludes observations for firms where one of the related underwriters has defaulted within the latest 6 months. The main sample period is 2004-2012, based on monthly observations. When using market measures, the sample period is reduced to 2006-2012 due to lack of data availability. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics.) This table shows the impact of changes in underwriter distress on issuer credit risk. ∆ CDS Spread is the relative change in issuer CDS spread from month t-1 to month t given in percentages. ∆ UW Risk is the relative change in the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Specification (d) excludes observations where one of the related underwriters has defaulted within the latest 6 months. The main sample period is 2004-2012, based on monthly observations. When using market measures, the sample period is reduced to 2006-2012 due to lack of data availability. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. This table shows the impact of underwriter distress on issuer credit risk conditioned on rating. CDS Spread is the log CDS spread on the five-year contract for the issuing firm. UW Risk is the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Specification (d) excludes observations for firms where one of the related underwriters has defaulted within the latest 6 months. Issuers are separated into investment-grade rated and speculative-grade rated firms. Investment-grade (Speculative-grade) refers to a firm with a S&P credit rating that is equal to 'BBB' or higher ('BB' or lower). Specification (a) and (b) show the effect in levels, while specification (c) and (d) is in changes. In all model specifications we use the base regression setup that includes the fundamental determinants of credit risk, as well as the market risk measures. The regressions excludes observations for firms where one of the related underwriters has defaulted within the latest 6 months. The sample period is 2006-2012, based on monthly observations. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics.) This table shows the impact of rollover exposure and underwriter distress on issuer credit risk. CDS Spread is the log CDS spread on the five-year contract for the issuing firm. UW Risk is the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Investment-grade (Speculative-grade) refers to a firm with a S&P credit rating that is equal to 'BBB' or higher ('BB' or lower). In Panel A (Panel B) the rollover exposure is proxied by the outstanding debt due in 1, 2, and 3 years, scaled by total assets (total long-term debt). All model specifications use the base regression setup that includes firm fundamentals and market risk measures. The regressions excludes observations for firms where one of the related underwriters has defaulted within the latest 6 months are excluded. The sample period is 2006-2012, based on monthly observations. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics.) This table shows the impact of bond illiquidity and underwriters distress on issuer credit risk. CDS Spread is the log CDS spread on the five-year contract for the issuing firm. UW Risk is the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Bon illiquidity is proxied by Bid-Ask Spread and is calculated as the average effective bid-ask spread across outstanding bonds from issuer. Investment-grade (Speculative-grade) refers to a firm with a S&P credit rating that is equal to 'BBB' or higher ('BB' or lower). Panel B uses the bid-ask spread residual obtained from the regressions in Panel A. Rollover exposure is proxied by the ratio of short-term debt scaled by assets. All model specifications use the base regression setup that includes firm fundamentals and market risk measures. The regressions excludes observations for firms where one of the related underwriters has defaulted within the latest 6 months are excluded. The sample period is 2006-2012 based on monthly observations. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics.) Table VIII , specification (c) and (g). The absolute credit risk contribution is estimated as the difference between the 50% and 5% percentile in the distribution of the respective component. The relative credit risk contribution is estimated as the difference between issuer specific components and the 5% percentile scaled by the size of CDS spread (bps). The key variable of interest is the underwriter distress contribution (column 1) which is defined as UW Risk contribution it =β 1 × UW Risk it +β 3 × Debt ≤1yr it Assets it × UW Risk it
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The bid-ask spread residual contribution is estimated following the same approach and refers to the bond illiquidity effect that is unrelated to the underwriter distress effect. The table also shows the economic significance of Leverage, Equity Volatility, Firm size and Profitability. . In specification (a), the dummy is only equal to one in the month following the underwriter default. In specification (b), (c), (d), (e), and (f), the dummy is equal to one in the month following the underwriter default and then also 2, 3, 4, 5, and 6 month after. In all model specifications, we use the sub-sample of firms that have a relationship to the underwriter and perform the regression on the CDS spread with former specified base regression. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics.) This table shows the impact of bond underwriter distress versus bank loan provider distress. CDS Spread is the log CDS spread on the five-year contract for the issuing firm. UW Risk is the log of the related underwriters' average CDS spreads weighted by the number of underwritten bonds outstanding. Likewise, Bank Risk is related bank syndicate members' CDS weighted spreads. The regression setup is similar to the base regression but including the additional bank risk variables. Bond debt to total debt is the ratio of outstanding corporate bond debt to the sum of bond and bank loan debt. All observations for firms where one of the related underwriters has defaulted within the latest 6 months are excluded. Further, only firms for which we have lender information from SDC Dealscan are included. The sample period is 2006-2012, based on monthly observations. (*** denotes significance at the 1% level, ** significance at the 5% level, and * significance at the 10% level. The numbers in parentheses are t-statistics. 
